The effect of ethylene on the cell-type-specific and intracellular localization of β-1,3-glucanase and chitinase in tobacco leaves.
We have studied the effect of ethylene on the localization of the basic isoforms of glucan endo-1,3-β-glucosidase (β-1,3-glucanase, EC 3.2.1.39) and endo-chitinase (chitinase, EC 3.2.1.14) in leaves of Nicotiana tabacum L. cv. Havana 425. Comparisons of the enzyme contents of the lower epidermis of the leaf, leaf expiants with the lower epidermis removed, and intercellular wash fluid indicate that both enzymes are localized inside epidermal cells of untreated leaves. Ethylene treatment (20 μl·l(-1), 4d) induced a marked -10- to 30-fold-coordinated accumulation of the enzymes. This was due primarily to induction of the basic isoforms inside chlorenchyma cells of the leaf interior. The localization of basic β-1,3-glucanase was confirmed by immunofluorescence histochemistry and immunogold cytochemistry. Immunolabelling was confined to electron-dense bodies of the cell vacuole. No extracellular immunolabelling was detected in control or ethylene-treated leaves. We conclude that ethylene changes the cell-type-specific distribution but not the intracellular compartmentation of the two enzymes. These results support the generalization that basic isoforms of chitinase and β-1,3-glucanase are intracellular whereas the acidic isoforms are secreted into the extracellular space.